Ovarian function in superoxide dismutase 1 and 2 knockout mice.
Copper/zinc superoxide dismutase (SOD1) and manganese superoxide dismutase (SOD2) are the two major intracellular enzymes which inactivate superoxide radicals. SOD1 is present in both cytoplasmic and nuclear compartments whereas SOD2 is localized to mitochondria. Both enzymes are expressed in multiple tissues as well as ovaries of several species including humans and rodents. Dominant mutations in SOD1 are associated with amyotrophic lateral sclerosis. We have previously demonstrated that SOD2-deficient mice die within three weeks of birth due to oxidative mitochondrial injury in central nervous system neurons and cardiac myocytes. In this report, we demonstrate that female homozygous mutant mice lacking SOD1 can survive to the adult stage but are subfertile. Whereas breeding of 5 SOD1 heterozygote females produced an average of 1.0 litter/month with 8.6 offspring/litter (n = 31 litters), only 11 of 16 SOD1 homozygote mice over a 2-6 month period became pregnant averaging 0.23 litters/month with an average litter size of 2.7 (n = 21 litters). Histological analysis of the ovaries from SOD1-deficient mice often reveals many primary and small antral follicles but few corpora lutea. In addition, ovaries from postnatal SOD2-deficient mice, transplanted to the bursa of wild-type hosts, show all stages of folliculogenesis including corpora lutea and can give rise to viable offspring. These studies support an important role of SOD1 in female reproductive function and suggest that SOD2 is not essential for ovarian function.